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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing an organic electroluminescence element 
capable of sufficiently and stably restraining the 
expansion of a dark spot with the elapse of time. 
SOLUTION: This manufacturing method involves a 
process for forming a thin film layer at least including a 
luminous layer 6 made of an organic compound on a first 
electrode 2 formed on a substrate 1, another process for 
forming a second electrode 8 on the thin film layer, and 
a sealing-process for pasting the substrate and a sealing 
plate 21 to each other. In addition, this manufacturing 
method is characteristic in that at least a part of the 
constituent members of the electroluminescence 
element is dehydrated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The manufacture approach of 
the organic electroluminescence devices 
which are the manufacture approaches of 
organic electroluminescence devices 
including the closure process which sticks 
the process which forms the thin film 
layer containing the luminous layer 
which consists of an organic compound at 
least on the first electrode formed on the 
substrate, the process which forms the 
second electrode on said thin film layer, 
and said substrate and closure plate, and 
are characterized by to carry out the 
dehydration processing of a part of 
configuration member [ at least ] of said 
organic electroluminescence devices. 
[Claim 2] The manufacture approach of 
the organic electroluminescence devices 
according to claim 1 characterized by for 
at least a part forming on a substrate a 
spacer with the height exceeding the 



thickness of a thin film layer, and 
carrying out dehydration processing of 
said substrate at least after said spacer 
formation process. 

[Claim 3] The manufacture approach of 
the organic electroluminescence devices 
according to claim 1 characterized by 
carrying out dehydration processing of a 
part of configuration member [ at least 1 
by heating at 50 degrees C or more under 
ordinary pressure or a reduced pressure 
ambient atmosphere. 
[Claim 4] The manufacture approach of 
the organic electroluminescence devices 
according to claim 1 characterized by 
carrying out dehydration processing of a 
part of configuration member [ at least ] 
by heating at 50 degrees C or more under 
the low humidity ambient atmosphere of 
-30 degrees C or less of dew-points. 
[Claim 5] The manufacture approach of 
the organic electroluminescence devices 
according to claim 1 characterized by 
carrying out dehydration processing of a 
part of configuration member [ at least ] 
by putting on the bottom of a reduced 
pressure ambient atmosphere. 
[Claim 6] The manufacture approach of 
the organic electroluminescence devices 
according to claim 1 characterized by 
sticking a substrate and a closure plate 
under the low humidity ambient 
atmosphere of -30 degrees C or less of 
dew-points. 

[Claim 7] The manufacture approach of 
the organic electroluminescence devices 
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according to claim 1 characterized by 
carrying out patterning of the first 
electrode to two or more stripe like 
electrodes which opened spacing and 
have been arranged, and carrying out 
patterning of the second electrode to two 
or more stripe like electrodes which cross 
to said first electrode. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the manufacture approach of 
organic electroluminescence devices 
available in fields, such as a display 
device, a flat-panel display, a back light, 
and an interior. 
[0002] 

[Description of the Prior Art! Organic 
electroluminescence devices emit light by 
recombining within the organic luminous 
layer by which the electron hole poured in 
from the anode plate and the electron 
poured in from cathode were inserted into 
two poles. The typical structure carries 
out the laminating of the first 
transparent electrode (anode plate), an 
electron hole transportation layer, an 
organic luminous layer, and the second 
electrode (cathode) on a glass substrate, 
and luminescence produced by drive is 
taken out outside through the first 
electrode and a glass substrate. High 
brightness luminescence under a thin 



shape and a low-battery drive and. 
multicolor luminescence by choosing an 
organic luminescent material are possible, 
and 'such organic electroluminescence 
devices are prosperous in examination 
applied to a luminescence device, a 
display, etc. 

[0003] It is mentioned that the area of the 
nonluminescent part called a dark spot 
becomes large with time as one of the 
troubles in organic electroluminescence 
devices. It is known that the cause which 
causes such property degradation is 
moisture. That is, moisture permeates 
into an organic thin film layer from the 
defect of the second electrode etc., and 
inactivates a component. 
[0004] Thus, in order to prevent 
expansion of a dark spot, it is required to 
maintain organic electroluminescence 
devices at the bottom of a low humidity 
ambient atmosphere. Conventionally, the 
luminescence field was closed with the 
closure plate and the adhesion means, a 
closure building envelope is held to a 
vacuum, or the approach of filling with 
inert gas, oil, etc. of low humidity has 
been used. By these approaches, 
permeation of the moisture from the 
outside to the interior of closure can be 
controlled by choosing an adhesion means 
etc. Furthermore, in order to prevent not 
only the moisture that permeates from 
the outside but the humidity rise inside 
closure by the moisture which was 
sticking to the configuration member, in 
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JP,3261091,A and JP, 9- 148066, A, the 
technique of forming desiccation means, 
such as a desiccant, in a closure building 
envelope is indicated. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, with the 
conventional technique, the moisture 
content itself which is sticking to a 
configuration member was not able to be 
decreased. Therefore, since the 
reevaporation of moisture broke out 
inside closure irrespective of the 
existence of a desiccant, expansion of a 
dark spot was not able to be controlled 
completely. Furthermore, the moisture 
content which is sticking to a 
configuration member always was not 
fixed, and since it fluctuated according to 
process conditions, the problem that 
dispersion in a dark spot expansion rate 
was large, and a property was not 
stabilized- was also between the 
manufactured organic 
electroluminescence devices. 
[0006] It is the purpose to offer the 
manufacture approach of sufficient and 
organic electroluminescence devices 
which can be controlled to stability for an 
expansion of a dark spot with time by this 
invention's solving this problem and 
decreasing the moisture content which is 
sticking to a configuration member. 
[0007] 

[Means for Solving the Problem] The 
process which forms the thin film layer 



containing the luminous layer which 
consists of an organic compound at least 
on the first electrode with which this 
invention was formed on the substrate, It 
is the manufacture approach of organic 
electroluminescence devices including the 
closure process which sticks the process 
which forms the second electrode on said 
thin film layer, and said substrate and 
closure plate, and is the manufacture 
approach of the organic 

elec trolumine scence device s 

characterized by carrying out 
dehydration processing of a part of 
configuration member [ at least ] of said 
organic electroluminescence devices. 
[0008] 

[Embodiment of the Invention] Although 
this invention is explained in detail below, 
this invention is not necessarily limited 
to the manufacture approach with the 
illustrated format or structure of organic 
electroluminescence devices. Therefore; it 
is possible, to apply to the organic 
electroluminescence devices of the 
structure of arbitration regardless of the 
numbers of the luminescent color, such as 
a format of light emitting devices, such as 
a single light emitting device, a 
segmental die, a passive -matrix mold, 
and a active matrix mold, and a color, 
monochrome. 

[0009] With the component shown in 
drawing j , all the members that touch 
the closure building envelopes 23, such as 
a substrate 1, the closure plate 21, and 
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the adhesion means 22, are contained in 
the configuration member of the organic 
electroluminescence devices in this 
invention. Depending on a component 
configuration, a wrap protection film etc. 
may be contained in wiring, a connector, 
a drawer electrode, and a component 
front face, and especially a configuration 
member is not necessarily limited. 
[0010] When carrying out dehydration 
processing of the substrate, in the 
condition that the layer of the arbitration 
after the first electrode was formed on the 
substrate is sufficient. With the 
component shown in drawing 1 , even if it 
carries out dehydration processing in the 
phase in which the first electrode 2 was 
formed, dehydration processing may be 
carried out, after forming the second 
electrode 8. Moreover, with the 
component shown in drawing 2 , 
dehydration processing may be carried 
out, after forming a protective layer 9 on 
the second electrode 8. Moreover, 
dehydration processing of a substrate is 
not limited only at once, and after it 
forms the phase and the second electrode 
in which the first electrode was formed, it 
may carry out multiple-times 
dehydration processing by the closure 
process, such as carrying out twice. 
[0011] On a substrate, at least a part can 
also form a spacer with the height 
exceeding the thickness of a thin film 
layer. This spacer can be operated as a 
septum for carrying out patterning of the 



second electrode in a matrix system, can 
operate as a layer to prevent that a 
shadow mask damages a thin film layer 
in mask vacuum deposition, can specify a 
luminescence field, or can operate the 
edge part of the first electrode as an 
insulating layer of a wrap sake etc. 
formation of such a spacer - chiefly - 
FOTORISO - although law is used, a 
substrate and a spacer are adsorbed in a 
lot of moisture in this case in many cases. 
Therefore, when forming the above 
spacers, it is desirable to carry out 
dehydration processing of the substrate 
after the formation process. 
[0012] Although especially a dehydration 
art is not limited, since big effectiveness 
is acquired comparatively easily, a 
heating approach or a reduced pressure 
approach can be mentioned as a desirable 
example. 

[0013] A heating approach promotes the 
de sorption of moisture by which the front 
face of a configuration member was 
adsorbed by heating under ordinary 
pressure or a reduced pressure ambient 
atmosphere. In order to acquire, the 
dehydration effectiveness, as for 
whenever [ stoving temperature ], it is 
desirable that it is 50 degrees C or more, 
and if it is 80 degrees C or more, it is 
more desirable. These numeric values are 
the range which is not generally 
determined and does not have a bad 
influence on the property of a component 
fundamentally, and heating at the 
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highest possible temperature is desirable. 
For example, although it is necessary to 
make heating below into the 
heat-resistant temperature of an organic 
thin film about the substrate after 
forming an organic thin film layer, about 
a closure plate, heating at an elevated 
temperature considerably is possible. 
Moreover, after carrying out dehydration 
processing of the substrate in which the 
spacer was formed, at the elevated 
temperature comparatively and forming 
an organic thin film layer or subsequent 
ones after that, it is also possible to carry 
out dehydration processing of the 
substrate once again at low temperature 
comparatively, and to heighten the 
overall dehydration effectiveness before a 
closure process. 

[0014] In order to heighten the 
dehydration effectiveness, it is desirable 
for the ambient atmosphere to also serve 
as very important requirements, and to 
heat it under a low humidity ambient 
atmosphere. By doing in this way, the 
reattachment of the moisture desorbed 
from the configuration member can be 
controlled. Although conditions cannot 
generally be shown, it is desirable that it 
is the ambient atmosphere of -30 degrees 
C or less of dew-points as a standard, and 
it is more desirable if it is -60 degrees C 
or less. Moreover, the same effectiveness 
can also be obtained by heating under a 
reduced pressure ambient atmosphere. 
[0015] A reduced pressure approach 



removes the moisture with whicfi^ the 
front face was adsorbed by putting a 
configuration member on the bottom of a 
reduced pressure ambient atmosphere. 
Although the longer one of neglect time 
amount is desirable in order to heighten 
the dehydration effectiveness, it is also 
possible to acquire big effectiveness to the 
inside of a short time combining the 
above-mentioned heating approach etc. 
[0016] Also by the configuration member 
by which dehydration processing was 
carried out as mentioned above, if it is 
left under a high humidity ambient 
atmosphere, moisture will carry out the 
reattachment to a front face. Therefore, 
in order to make the acquired 
dehydration effectiveness fully reflect, 
the configuration member after 
de sorption processing is held in low 
humidity or a reduced pressure ambient 
atmosphere etc., and it is desirable to use 
for a closure process as it is: For example, 
when performing the closure by sticking 
a substrate and a closure plate under a 
low humidity ambient atmosphere, it is 
desirable to use the configuration 
member which carried out dehydration 
processing under the low humidity 
ambient atmosphere just before a closure 
process. 

[0017] It is not limited especially that 
what is necessary is just to stick a 
substrate and a closure plate as the 
closure approach in this invention. 
Therefore, a closure building envelope 
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can be filled with the liquid and gas of 
low humidity. As a former example, 
inactive liquids, such as silicone system 
oil, and grease, carbon fluoride system oil, 
are mentioned. Although inert gas, such 
as rare gas, such as helium and an argon, 
nitrogen, and a carbon dioxide, is 
mentioned as a latter example, 
comparatively activity gases of **** rare 
******, such as oxygen, are also good a 
little in these. Moreover, it is also possible 
to hold the interior of closure space to a 
vacuum. 

[0018] Although the above-mentioned 
approach of filling closure space with low 
humidity gas is used well, this condition 
can be easily attained by sticking a 
substrate and a closure plate under a low 
humidity ambient atmosphere. In order 
to acquire sufficient closure effectiveness, 
it is desirable that it is -30 degrees C or 
less, and if the dew-point of a low 
humidity ambient atmosphere is -60 
degrees C or less, it is more desirable. 
Moreover, this closure approach is 
convenient also when using the 
configuration member which carried out 
dehydration processing under the low 
humidity ambient atmosphere just before 
a closure process. 

[0019] What formed ingredients with 
small moisture permeability, such as 
glass, resin, and a metal, tabular or in 
the shape of a film can be used for a 
closure plate. Even if these are 
independent systems, they may be the 



multicomputer systems which 

vapor-deposited metals, such as 
aluminum, for example on resin films, 
such as polyethylene. 
[0020] Especially the configuration of a 
closure plate cannot be limited, but can 
form the crevice 24 as shown in drawing 
3 , or can form the leg 25 as shown in 
drawing 4 , and can also specify the 
adhesion location of a substrate and a 
closure plate. By doing in this way, gas 
and oil can be filled to the closure 
building envelope 23, or the volume for 
preparing a desiccant can also be secured. 
The same effectiveness can be acquired 
by enlarging thickness of an adhesion 
means etc. Moreover, the getter film 
which has the moisture absorption 
effectiveness can be beforehand formed in 
a closure plate front face, or the tapetum 
nigrum which has the acid-resisting 
effectiveness, or the light absorption film 
can also be formed. As said desiccant, 
silica gel, a zeolite, activated carbon, a 
calcium oxide, a germanium dioxide, the 
barium oxide, a magnesium oxide, a 
phosphorus pentaoxide, a calcium 
chloride, etc. can be illustrated, and 
metal vacuum evaporationo film, such as 
aluminum, magnesium, barium, and 
titanium, can be illustrated as said getter 
film. 

[0021] Although it may be located so that 
it may not be limited especially about the 
adhesion location of a substrate and a 
closure plate, either but an adhesion 
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means may cover the whole component, it 
is desirable to be located so that an 
adhesion means may not touch a 
luminescence field from a viewpoint of 
the stability of luminescence. 
Furthermore, from a viewpoint on 
handling, the thing of the first electrode 
and the second electrode done for the 
closure so that a part may be outside 
exposed, respectively is desirable. 
Moreover, it is also possible to take out an 
electrode through the through hole 
established in the substrate. 
[0022] Since big effectiveness is acquired 
comparatively easily as an adhesion 
means, it is desirable to use 
hardenability resin or plasticity resin. As 
a hardenability resin ingredient, 
well-known ingredients, such as an eppxy 
system, a silicone system, acrylic, and an 
urethane system, can be used. As an 
example of the hardening approach, a UV 
irradiation method, a heat-curing method, 
curing agent alligation, etc. are 
mentioned. 

[0023] In order that the first electrode 
and the second electrode may have a role 
for supplying current sufficient for 
luminescence of a component and may 
take out light, the transparent thing of at 
least one side is desirable. Usually, use as 
a transparent electrode the first electrode 
formed on a substrate, and let this be an 
anode plate. 

[0024] As a desirable transparent 
electrode ingredient, tin oxide, a zinc 



oxide, indium oxide, ITO, etc. can be 
raised. It is desirable to use ITO which 
was excellent in workability from the 
purpose which performs patterning. 
[0025] When carrying out patterning of 
the first electrode, the photolithography 
method accompanied by wet etching can 
be used. Especially the pattern 
configuration of the first electrode is not. 
limited, but should just choose the 
optimal pattern by the application. In 
this invention, two or more stripe -like 
electrodes which opened fixed spacing 
and have been arranged can be 
mentioned as an example of**-. 
[0026] It is also possible to lower the 
surface electrical resistance of a 
transparent electrode, or for metals, such 
as little silver metallurgy, to be contained 
in ITO for voltage drop control, and to use 
tin, gold, silver, zinc, an indium, 
aluminum, chromium, and nickel as a 
guide electrode of ITO. Especially 
chromium is a suitable metal from the 
ability to give the function of both a black 
matrix and a guide electrode. As for ITO, 
from a viewpoint of the power 
consumption of a component, it is 
desirable that it is low resistance. For 
example, since supply of the ITO 
substrate of lOohms / ** extent is also 
attained, especially the thing for which a 
low resistance article is used is desirable 
[ if it is an ITO substrate below 300ohms / 
** (transparence substrate in which the 
ITO thin film was formed), it will 
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function as a component electrode, but ] 
current. Although the thickness of ITO 
can be chosen according to resistance, it 
is usually 10O300nm. Especially as for 
the ITO film formation approach, an 
electron beam method, the sputtering 
method, a chemical reaction method, etc. 
do not receive a limit. 
[0027] Although there will be no serious 
failure in use if visible -ray permeability 
is 30% or more in a transparent electrode, 
the direction near 100% is ideally 
desirable. Although it is desirable to have 
comparable permeability in the light 
whole region fundamentally, when the 
luminescent color wants to change, it is 
possible to also make light absorption 
nature give positively. In such a case, the 
approach of making it discolor using a 
color filter or an interference filter is 
technically easy. 

[0028] If it has the optical transparency 
and the mechanical strength suitable for 
the ingredient of a substrate functioning 
as a display or a light emitting device, 
thermal resistance, etc., especially the 
quality of the material will not be limited. 
Although plastic sheets and films, such 
as polymethylmethacrylate, a 

polycarbonate, and amorphism 
polyolefine, can be used, it is most 
desirable to use a glass plate. About the 
quality of the material of glass, the soda 
lime glass which gave barrier coating 
sealant, such as alkali free glass and 
oxidization silicon film, can be used. 



Since sufficient thickness to maintain a 
mechanical strength should be just thick, 
it is enough if there is 0.5mm or more. In 
addition, an acid-resisting function can 
be added to the first electrode of the 
above, or a substrate using a well-known 
technique. 

[0029] Since the already described spacer 
is formed in the condition of touching the 
first electrode, in many cases, it is 
desirable to have sufficient electric 
insulation. What is necessary is just to 
form the electric insulation part for 
preventing an inter-electrode short 
circuit in that case, although a conductive 
spacer can also be used. It is possible to 
use an ingredient well-known as a spacer 
ingredient, and polymer system resin 
ingredients, such as a polyvinyl system, a 
polyimide system, a polystyrene system, 
acrylic, a novolak system, and a silicone 
system, can be mentioned for oxide 
ingredients including silicon oxide, a 
glass ingredient, a ceramic ingredient, etc. 
as a desirable example with the organic 
substance in an inorganic substance. 
Furthermore, the black matrix-function 
which contributes to the improvement in 
display contrast of organic 
electroluminescence equipment can also 
be added to a spacer by black-izing the 
part which touches the whole spacer, a 
substrate, or the first electrode. As a 
spacer ingredient in such a case, in order 
to raise the cascade screen of silicon, 
gallium arsenide, a manganese dioxide, 
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titanium oxide, chrome oxide, and a 
chromium metal etc. in an inorganic 
substance and to raise electric insulation 
to the above-mentioned resin ingredient 
in the organic substance, well-known 
pigments and colors, such as the carbon 
black system to which surface 
preparation was performed, a 
phthalocyanine system, an 

anthraquinone system, monoazo, a 
JISUAZO system, metallic complex mold 
monoazo, a triaryl methane system, and 
an aniline system, or the ingredient 
which mixed the above-mentioned 
inorganic material powder can be 
mentioned as a desirable example. 
[0030] although especially the patterning 
approach of a spacer is not limited - after 
the patterning process of the first 
electrode - the whole substrate surface - 
a spacer layer - forming well-known 
FOTORISO -- the approach of carrying 
out patterning using law is easy in 
process. Patterning can also be carried 
out in carrying out patterning of the 
spacer, using the photosensitive spacer 
ingredient which made photosensitivity 
add to the illustrated above-mentioned 
resin ingredient, direct-exposing a spacer 
layer and developing it by the etching 
method or the lift-off method which used 
the photoresist. 

[0031] as a thin film layer contained in 
organic electroluminescence devices, you 
may be 1 electron-hole transportation 
layer / luminous layer, 2 electron-hole 



transportation layer / luminous layer / 
electronic transportation layer, 3 
luminous layers / electronic 
transportation layer and the luminous 
layer of the gestalt which boiled the 
combination matter more than four 
further, and was mixed, and ********, 
That is, if the luminous layer which 
consists of an organic compound as a 
component configuration exists, it is also 
good to prepare further the luminous 
layer which contains the 
luminescent-material independent or the 
luminescent material, electron hole 
transportation ingredient, and electronic 
transportation ingredient other than the 
multilayer laminated structure of the 
above 1-3 like 4. 

[0032] An electron hole transportation 
layer is electron hole transportability 
matter independent, or is formed with 
the electron hole transportability matter 
and a macromolecule binder. As electron 
hole transportability matter N and N* - 
diphenyl-N and N* - JI (3 methylphenyl) 
-1 and T - diphenyl - 4 and 4 f - diamine 
(TPD), N, N' - diphenyl-N and N' - 
dinaphthyl -1 and 1* - diphenyl -4 and 4' - 
the triphenylamines represented by - 
diamine (NPD) etc. -- Nisopropyl 
carbazole, a bis carbazole derivative, a 
pyrazoline derivative, A stilbene system 
compound, a hydrazone system 
compound, the heterocyclic compound 
represented by an OKISA diazole 
derivative and the phthalocyanine 
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derivative, Although the polycarbonate 
which has said monomer in a side chain, 
a polystyrene derivative and a polyvinyl 
carbazole, polysilane, polyphenylene 
vinylene, etc. are desirable by the 
polymer system, it is not limited 
especially. 

[0033] Other than an anthracene, a 
pyrene, and 8-hydroxy kino RINARU 
minium, a polyphenylene vinylene 
derivative, a poly paraphenylene 
derivative, the poly thiophene derivative, 
etc. can be used for the ingredient of the 
luminous layer formed by carrying out 
patterning on the first electrode by for 
example, a bisstyryl anthracene 
derivative, a tetra-phenyl butadiene 
derivative, a coumarin derivative, an 
OKISA diazole derivative, a 
JISUCHIRIRU benzene derivative, a 
pyrrolo pyridine derivative, the peri non 
derivative, the cyclopentadiene derivative, 
the thiadiazolo pyridine derivative, and 
the polymer system. Rubrene, 
Quinacridone derivative, phenoxazone 
660, DCM1, and peri non, moreover, as a 
dopant added to a luminous layer, 
perylene, a coumarin 540, a 
diazaindacene derivative, etc. can use it 
as it is. 

[0034] It is required to convey the 
electron from cathode efficiently as 
electronic transportability matter in 
inter-electrode [ which was able to give 
electric field ], electron injection 
effectiveness is high, and it is desirable to 



convey the poured-in electron efficiently. 
For that purpose, an electron affinity is 
large, moreover electron mobility is large, 
it excels in stability further, and to be the 
matter which the impurity used as a trap 
cannot generate easily at the time of 
manufacture and use is demanded. As 
matter which fulfills such conditions, 
8-hydroxy kino RINARU minium, 
hydroxy benzoquinoline beryllium and 
2-(4-biphenyl)-5-(4-tbuthylphenyl)- 
OKISA diazole system derivatives, such 
as 1, 3, and 40KISA diazole (t-BuPBD), 
- 1 of the OKISA diazole dimer system 
derivative which raised thin film stability, 
3screw (4tbuthylphenyl - 1, 3, 
4-oxadizolyl) biphenylene (OXD l), There 
are 1, 3-screw (4-t-buthylphenyl - 1, 3, 
4-oxadizolyl) phenylene (OXD-7), a 
triazole system derivative, a 
phenanthroline system derivative, etc. 
[0035] Although the ingredient used for 
the above electron hole transportation 
layer, a luminous layer, and an electronic 
transportation layer can form each class 
independently As a giant-molecule binder, 
a polyvinyl chloride, a polycarbonate, 
polystyrene, Pori (Nvinylcarbazole), 
polymethylmethacrylate, poly butyl 
methacrylate, Polyester, polysulfone, 
polyphenylene ether, polybutadiene, 
Solvent fusibility resin, such as 
hydrocarbon resin, ketone resin, phenoxy 
resin, and polyurethane resin, It is also 
possible to distribute hardenability resin, 
such as phenol resin, xylene resin, 



10/18 



JP2000-150147A 



petroleum resin, a urea resin, melamine 
resin, an unsaturated polyester resin, 
alkyd resin, an epoxy resin, and silicone 
resin, etc., and to use. 
[0036] The formation approach of organic 
layers, such as the above-mentioned 
electron hole transportation layer, a 
luminous layer, and an electronic 
transportation layer, has resistance 
heating vacuum evaporationo, electron 
beam evaporation, the sputtering method, 
etc. Although not limited especially, 
vacuum deposition, such as resistance 
heating vacuum evaporationo and 
electron beam evaporation, is usually 
desirable in respect of a property. 
Although the thickness of a layer cannot 
be limited since it is based also on the 
resistance of an organic layer, it is 
experientially chosen from for 10-1000nm. 
[0037] The cathode used as the second 
electrode will not be limited especially if 
it is the matter which can pour an 
electron into the luminous layer of this 
component efficiently. Therefore, 
although use of low work function metals, 
such as alkali metal, is also possible, 
considering the stability of an electrode, 
the alloy of metals, such as platinum, 
gold, silver, copper, iron, tin, aluminum, 
magnesium, and an indium, or these 
metals, and a low work function metal etc. 
is mentioned as a desirable example. 
Moreover, minute amount doping of the 
low work function metal is carried out 
beforehand at the organic layer, and a 



stable electrode can also be obtained by 
forming an after that comparatively 
stable metal as cathode, keeping 
electrode injection efficiency high. The 
method of producing these electrodes also 
has desirable dry processes, such as 
resistance heating vacuum evaporationo, 
electron beam evaporation, sputtering, 
and the ion plating method. 
[0038] On the second electrode, a 
protective layer can be formed if needed. 
The organic material which constitutes 
inorganic materials, such as silicon oxide, 
an oxidization gallium, titanium oxide, 
and silicon nitride, the various polymeric 
materials, and the organic 
electroluminescence devices other than 
the first electrode already illustrated as a 
protective layer and the second electrode 
material can be used. Silicon nitride is 
the suitable protective layer ingredient 
excellent in the barrier property to 
moisture especially. These protective 
coats are formed by vacuum deposition, 
the sputtering method, a CVD method, 
etc. 
[0039] 

[Example] This invention is not limited 
by these examples, although an example 
and the example of a comparison are 
given and this invention is explained 
hereafter. 

[0040] The ITO glass substrate 
(Geomatec make) by which the ITO 
transparent electrode film with a 
thickness of 130nm was formed in the 
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alkali-freeglass front face with an 
example 1 thickness of 1.1mm by the 
cathode sputtering method was prepared, 
this ITO film - FOTORISO - after 
carrying out patterning using law, it cut 
in 46mmx38mm magnitude, and the 
substrate which has the ITO film (the 
first electrode) with a width of face of 
12mm in the substrate center section was 
produced. 

[0041] After washing this substrate, it set 
to the vacuum evaporationo machine, and 
it exhausted to the degree of vacuum of 
2x10 * 4 or less Pa. the thickness value 
monitor value according to a quartz 
resonator in the condition of having 
arranged the shadow mask for luminous 
layers which has opening of 15mm angle 
- 20nm of copper phthalocyanines, N, 
and N' - diphenyl-N and N* - dinaphthyl 
-1 and l 1 ■ diphenyl -4 and 4' - diamine 
(NPD) lOOnm and Alq3100nm were 
vapor-deposited. Then/ the thin film layer 
was put to the lithium steam, and was 
doped (the amount of thickness 
conversions of 0.5nm). Next, it exchanged 
for the shadow mask for the second 
electrode which has four 5x12mm 
openings, aluminum was vapor-deposited 
in thickness of 200nm by 3x10-4 or less 
Pa of degree of vacuums, and patterning 
of the second electrode was carried out. 
Thus, the organic electroluminescence 
devices which have four green 
luminescence fields on a substrate were 
produced. 



[0042] After taking out this component 
from the vacuum evaporationo machine 
and holding for 20 minutes under the 
reduced pressure ambient atmosphere by 
the rotary pump, it moved to the bottom 
of the argon ambient atmosphere of -100 
degrees C or less of dew-points. The 
closure was carried out by sticking a 
substrate and a glass plate under this low 
humidity ambient atmosphere using a 
hardenability epoxy resin. 
[0043] When the obtained component was 
left under the ambient atmosphere of 60 
degrees C and 80%RH, a dark spot was 
hardly expanded also after 200-hour 
progress. 

[0044] Production of example of 
comparison 1 organic 

electroluminescence devices was made to 
be the same as that of an example 1. 
After taking out the component from the 
vacuum evaporationo machine and 
holding for 20 minutes under the ambient 
atmosphere by argon gas,_it moved to the 
bottom of the argon ambient atmosphere 
of -100 degrees C or less of dew-points. 
Then, the closure was carried out like the 
example 1. 

[0045] Although the obtained component 
was left under the ambient atmosphere of 
60 degrees C and 80%RH, since 
dehydration processing by putting on the 
bottom of a reduced pressure ambient 
atmosphere was not performed, the 
diameter of a dark spot was expanded 
more than twice within 200 hours. 
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[0046] Production of example 2 organic 
electroluminescence devices was made to 
be the same as that of an example 1. 
After taking out the component from the 
vacuum evaporationo machine and 
holding for 20 minutes under the reduced 
pressure ambient atmosphere by the 
rotary pump, it moved to the bottom of 
the argon ambient atmosphere of -100 
degrees C or less of dew-points. After 
heat-treating this component and a 
closure plate for 10 minutes at 85 degrees 
C using a hot plate under this low 
humidity ambient atmosphere, the 
closure was carried out like the example 
1. 

[0047] When the obtained component was 
left under the ambient atmosphere of 80 
degrees C and 80%RH, a dark spot was 
hardly expanded also after 200-hour 
progress. 

[0048] Although the component obtained 
like the example 2 was left under the 
ambient atmosphere of 80 degrees C and 
80%RH except having not heat-treated 
example of comparison 2, since 
dehydration processing by heating was 
not performed, the diameter of a dark 
spot was expanded more than twice 
within 200 hours. 

[0049] As an object for example 3 
luminous-layer patterning, as shown in 
drawing 5 , the mask part and the 
reinforcement wire produced the shadow 
mask formed in the same flat surface. 
The thickness of 120x84mm and the 



mask part 31 of the appearance of the 
shadow mask of one sheet is 25 
micrometers, and 272 stripe -like 
openings 32 with a die length [ of 64mm ] 
and a width of face of 100 micrometers 
are arranged by pitch 300micrometer. 
The reinforcement wire 33 with a width 
of face [ of 20 micrometers ] and a 
thickness of 25 micrometers which 
intersects perpendicularly with each 
stripe like opening with opening is 
formed in 1.8mm spacing. Each shadow 
mask is being fixed to the frame 34 made 
from stainless steel whose appearance is 
equal width of face of 4mm. 
[0050] The four same shadow masks of 
the structure where a clearance 36 exists 
between one field 35 of the mask part 31 
and a reinforcement wire 33 as an object 
for the second electrode patterning as 
shown in drawing 6 and drawing 7 were 
prepared. The thickness of 120x84mm 
and a mask part of the appearance of a 
shadow mask is 100 micrometers, and 
200 stripe-like openings 32 with a die 
length [ of 100mm ] and a width of face of 
250 micrometers are arranged by pitch 
300micrometer. On the mask part, the 
mesh-like reinforcement wire with which 
spacing of two sides which counters 
consists of forward hexagon structure 
which is 200 micrometers 35 micrometers 
in width of face of 40 micrometers and 
thickness is formed. The height of a 
clearance is 100 micrometers equally to 
the thickness of a mask part. Each 
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shadow mask is fixed and used for the 
same frame made from stainless steel as 
the shadow mask for luminous layers. 
[0051] Patterning of the first electrode 
was carried out as follows. The ITO glass 
substrate used in the example 1 was cut 
in magnitude of 120x100mm. The 
photoresist was applied on the ITO 
substrate and patterning of the 
photoresist was carried out by exposure 
by the usual photolithography method, 
and development. After etching and 
removing the garbage of ITO, patterning 
of the ITO film was carried out to die 
length of 90mm, and a stripe 
configuration with a width of face of 70 
micrometers by removing a photoresist. 
816 of of this the stripe-like first electrode 
are arranged in lOO micrometer pitch. 
[0052] Next, the spacer was formed as 
follows. The photosensitive coating agent 
(the Toray Industries, Inc. make, 
UR-3100) of a polyimide system was 
applied on the substrate which formed 
said first electrode with the spin coat 
method, and it acted as the PURIBE king 
of the 80 degrees C under the 
nitrogengasatmosphere mind in clean 
oven for 1 hour, this spreading film - a 
photo mask minding pattern 
exposure ■ carrying out - development - 
the Toray Industries, Inc. make - 
patterning of the photosensitive coating 
agent was carried out using DV-505. 
Then, in clean oven, for 30 minutes, it 
baked for 30 minutes and 250 more 



degrees C of 180 degrees C of spacers 
which intersect perpendicularly with the 
first electrode were formed. This spacer is 
4 micrometers in die length of 90mm, 
width of face of 50 micrometers, and 
height, and is arranged 201 in 
300-micrometer pitch. The electric 
insulation of this spacer was good. 
[0053] Next, this substrate was heated at 
100 degrees C for about 30 minutes in the 
vacuum, and dehydration processing was 
carried out. It set to the vacuum 
deposition inside of a plane, after 
washing this substrate. It is possible for 
alignment of a substrate and a mask to be 
made in the precision of about 10 
micrometers into a vacuum, respectively, 
and to exchange masks in this vacuum 
evaporationo machine. 
[0054] The thin film layer containing a 
luminous layer was formed as follows 
with the vacuum deposition method by 
the resistance- wire heating method. In 
addition, the degree of vacuum at the 
time of vacuum evaporationo is 2x10 - 4 
or less Pa, and rotated the substrate to 
the source of vacuum evaporationo 
during vacuum evaporationo. 
[0055] First, in arrangement as shown in 
drawing 8 , with the thickness value 
monitor value by the quartz resonator, 
the copper phthalocyanine was 
vapor-deposited to 30nm, the screw 
(N-ethyl carbazole) was vapor-deposited 
all over 120nm substrate, and the 
electron hole transportation layer 5 was 
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formed. 

[0056] Next, the shadow mask for 
luminous layers has been arranged ahead 
[ substrate ], both were stuck and the 
ferrite system magnetic shell (the Hitachi 
Metals, Ltd. make, YBM-1B) has been 
arranged in substrate back. Under the 
present circumstances, as shown in 
drawing 9 and drawing 10 , the 
stripe-like first electrode 2 is located at 
the core of the stripe -like opening 32 of a 
shadow mask, and a reinforcement wire 
33 is arranged in accordance with the 
location of a spacer 4 so that a 
reinforcement wire and a spacer may 
contact, this condition - 1, 3, 5 and 7, 
8 pentamethyl -4, and 4-JIFUR0RO4- a 
bora - 43nm (Alq3) of 
8-hydroxyquinolinealuminum complexes 
which doped -3a and 4a*diaza-s-indacene 
(PM546) was vapor-deposited, and 
patterning of the green luminous layer 
was carried out. [ 0.3wt% ] 
[0057] Next, shadow masks were 
exchanged as well as patterning of said 
green luminous layer, four masks for 
luminous layers were attached, 
alignment was carried out to the first 
electrode pattern of the location shifted 
by one pitch, 30nm of Alq(s)3 which 
doped the lwt% 

4 - (dicy anome thy lene) - 2 - methyl - 6 - ( JURO 
RIJTRU styryl) pyran (DCJT) was 
vapor-deposited, and patterning of the 
red luminous layer was carried out. 
[0058] Furthermore, shadow masks were 



exchanged, the 4th page of the third 
shadow mask for luminous layers was 
attached, alignment was carried out to 
the first electrode pattern of 1 shifted by 
further 1 pitch, 40nm (DPVBi) of 4 and 
4' -screw (2 and 2 ! -diphenyl vinyl) 
diphenyl was vapor-deposited, and 
patterning of the blue luminous layer was 
carried out. The luminous layer of green, 
red, and each blue has been arranged 
every three of the stripe-like first 
electrode, and has covered the exposed 
part of the first electrode completely. 
[0059] Next, in arrangement as shown in 
drawing 11 , DPVBi was vapor-deposited 
to 70nm and Alq3 was vapor-deposited all 
over 20nm substrate. The thin film layer 
was put to the lithium steam, and was 
doped next (the amount of thickness 
conversions of 0.5nm). 
[0060] The second electrode was formed 
as follows with the vacuum deposition 
method by the resistance -wire heating 
method. In addition, the degree of 
vacuum at the time of vacuum 
evaporationo is 3x10-4 or less Pa, and 
rotated the substrate to two sources of 
vacuum evaporationo during vacuum 
evaporationo. 

[0061] The shadow mask for the second 
electrode has been arranged ahead 
[ substrate ] as well as patterning of said 
luminous layer, both were stuck and the 
magnet has been arranged in substrate 
back. Under the present circumstances, 
as shown in drawing 12 and drawing 13 , 
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both are stationed so that a spacer 4 may 
be in agreement with the location of the 
mask part 31. Aluminum was 
vapor- deposited in thickness of 400nm in 
this condition, and patterning of the 
second electrode 8 was carried out. 
Patterning of the second electrode is 
carried out to the shape of two or more 
stripe which opened spacing and has 
been arranged by the arrangement which 
intersects perpendicularly with the first 
electrode by which patterning is carried 
out to the shape of two or more stripe 
which opened spacing and has been 
arranged. 

[0062] Finally, in arrangement as shown 
in drawing 11 , silicon monoxide was 
vapor-deposited all over the substrate 
with 200nm electron beam vacuum 
deposition, and the protective layer was 
formed. 

[0063] Thus, as shown in drawing 14 and 
drawing 15 , the green luminous layer 
and red luminous layer and blue 
luminous layer by which patterning was 
carried out were formed on the ITO 
stripe-like first electrode of widthofface 
[ of 70 micrometers ], and pitch 
lOOmicrometer, and 816 numbers, and 
the width-of-face [ of 250 micrometers ] 
and pitch 300micrometer stripe -like 
second electrode produced the 
passive-matrix mold color organic 
electroluminescence devices arranged 
200 so that it might intersect 
perpendicularly with the first electrode. 



Since red, green, and three blue 
luminescence fields form 1 pixel, this 
light emitting device has 272x200 pixels 
in 300- micrometer pitch. 
[0064] After taking out this component 
from the vacuum evaporation© machine 
and holding for 20 minutes under the 
reduced pressure ambient atmosphere by 
the rotary pump, it moved to the bottom 
of the argon ambient atmosphere of -100 
degrees C or less of dew-points. The 
closure was carried out by sticking a 
substrate and a glass plate under this low 
humidity ambient atmosphere using a 
hardenability epoxy resin. 
[0065] When the obtained component was 
left under the ambient atmosphere of 60 
degrees C and 80%RH, a dark spot was 
hardly expanded also after 200-hour 
progress. 

[0066] Production and the closure of a 
component were carried out like the 
example 3 except having not carried out 
dehydration processing of the substrate 
after example of comparison 3 spacer 
formation, and in front of the thin film 
stratification. Although the obtained 
component was left under the ambient 
atmosphere of 60 degrees C and 80%RH, 
the diameter of a dark spot was expanded 
more than twice within 200 hours. 
Formation of an example 4 electronic 
transportation layer was performed like 
the example 3. In formation of the second 
electrode, it intersected perpendicularly 
with the first electrode, and the spacer 
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whose 201 exist in 30Omicrometer pitch 
was used as a septum in a matrix system, 
aluminum was vapor-deposited [ it was 
formed, and ] to the field to which a 
septum exists, and the second electrode 
patterning was performed. The 
subsequent protection stratification to 
the closure made it be the same as that of 
an example 3. 

[0067] When the obtained component was 
left under the ambient atmosphere of 60 
degrees C and 80%RH, a dark spot was 
hardly expanded also after 200-hour 
progress. 
[0068] 

[Effect of the Invention] By the 
manufacture approach of the organic 
electroluminescence devices of this 
invention, since the moisture content 
which is sticking to the front face of a 
configuration member by dehydration 
processing is decreased, in order to 
perform the closure, a closure building 
envelope is held at low humidity, and can 
control an expansion of a dark spot with 
time with sufficient repeatability. In the 
retention test in the elevated 
temperature from which especially the 
ree vapor ation of moisture tends to arise, 
this effectiveness is large, and the 
dependability and the resistance to 
environment of a component improve. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing ll The sectional view showing 
an example of the organic 
electroluminescence devices 
manufactured by this invention. 
[Drawing 21 The sectional view showing 
another example of the organic 
electr olumine scence device s 

manufactured by this invention. 
[Drawing 31 The sectional view showing 
another example of the organic 
electr olumine scence device s 

manufactured by this invention. 
[Drawing 41 The sectional view showing 
another example of the organic 
electroluminescence devices 
manufactured by this invention. 
[Drawing 5l The top view showing an 
example of the shadow mask for 
luminous layer patterning. 
[Drawing 61 The top view showing an 
example of the shadow mask for the 
second electrode patterning. 
[Drawing 7] XX' sectional view of drawing - 

fi. 

[Drawing 81 XX' sectional view explaining 
an example of the formation approach of 
an electron hole transportation layer. 
[Drawing 91 XX' sectional view explaining 
an example of the luminous layer 
patterning approach. 
[Drawing 10] YY* sectional view 
explaining an example of the luminous 
layer patterning approach. 
[Drawing 111 XX* sectional view 
explaining an example of the formation 
approach of an electronic transportation 
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layer. 

[Drawing 121 XX' sectional view 

explaining an example of the second 
electrode patterning approach. 
f Drawing 13l YY' sectional view 
explaining an example of the second 
electrode patterning approach. 
[Drawing 141 The sectional view showing 
another example of the organic 
electroluminescence devices 
manufactured by this invention. 
[Drawing 15l XX 1 sectional view of 
dr aw in g 14 . 

[Description of Notations] 

1 Substrate 

2 First Electrode 

3 Driving Source 

4 Spacer 

5 Electron Hole Transportation Layer 

6 Luminous Layer 

7 Electronic Transportation Layer 

8 Second Electrode 

9 Protective Layer 

10 Thin Film Layer 

11 Electron Hole Transportation 
Ingredient 

12 Luminescent Material 

13 Electronic Transportation Ingredient 

14 Second Electrode Material 

21 Closure Plate 

22 Adhesion Means 

23 Closure Building Envelope 

24 Crevice 

25 Leg 

30 Shadow Mask 

31 Mask Part 



32 Opening 

33 Reinforcement Wire 

34 Frame 

35 One Field of Mask Part 

36 Clearance 
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40' SrSMtSrtf, W&mj^fcSS^^^f-:? 
^ hlfili^fF-^i-S^^s/^^KyV^^miB^^^ 

— y- UTIi, ■ «S«Mfc-Ctt^#» MttfV> 
T/J^,. i?^7-y*,='A««iaffi*VT> r 3Rv'-"--H y 7"y 
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[0030] v— <D/<?--^yjj?tntmzm%. 
te.x<<— y— if SrT&fcu &*a<D7* h v yfes-ffi^x 

[003 1] W«imi^lg^5il^Jc-^^tb5#^i: LT 

»*, i) mn$®&m/&ytm* 2) ie7l«i^/^^ 

^fefcSISTfcJIi&M^LXVvKff, -hiBl) ~3) <n> 

[003 2] -iE7LSi^ttiE?LiaSH4#iW^!ft-e, £>5 

IEaSMSItt^«t LTfi x N, N ' — 7 3; n, 
N' -v? (3-^^W73i=/V) -1,1' -'yy^- 
,X,-A, 4 ' -i?7?y (TP D) -^N, N' -$?Z7a: 
=A<— N, N'. -i^J"7^- 1 , 1' -5?7s=A- 
4, 4' —77 5 V (NPD) ifKftftSttS h y 7 
A'T $ V|H X N — fy7"Q^V*/wV-^ 

e^^y *^/p*<V3R 

h-t>*y^^v>tn(ifls» 5Ky # 
y->7>\ #y 7oc=u>-ir=uv/^ir^if*Lv^, 

[0 0 3 3] Jg— m^±J*^^-=V^LT^$^5 
KDdfv-^/ y vT/v5 = !7Awft!i»cfi % «*.tf. 

^fy/v7>h7t >w§m&, r>77x = A-y* ^ 

y a~*zsh >mm>&. t* «? n f y v^wmw. ^ 

Dfii.-^l*, #y -m, /-Ky 7i=i/yf 
= uvft%#, Ttfy^y^uvst^*, -t LTzKy 

K^xhi LTtt, A7uy, ^-J-* y Kv^. t 
35*. 7iAt/y6 6 o, vDCM.i , /<yy >\ ^ : 
y uv> ^^5 4 0., ^r^vy-fev^gfflr^f 

.10 0 3 4] ^WSmaWh LTtev^lf^^JtfetU •. 
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t&&mx. m*ssK®m&&<^ &A£n*:m*£$ 

^SfctfeSt LT8-k Kn^->#y!)y7/V5 
= t Kndfi/^yy^y y y<y y 2- 
(4-f7i=/w) -5- (4-t-7'f/V7i=;V) 
-1, 3, 4-«t77/-^ (t-BuPBD) 

tt**i?T-^->v-&&%km*&&<0 1, 3 -if* (4 
-t-7fA-7i=;P-], 3, 4-^f-yVy/V) 
f7i=uy (OXD-1) , 1, 3-lf^ (4-t- 
7"f/l-7i-;P-l, 3, 4-^f-^y;V) 7x = 
l^V (OXD-7) % hy7/-^SSt«: t 7cc7-v 

[oo35] u^viEim&m, &ytm. m^ffi&miz 
m\,^tizw&temmx'&mzMi&-rz z tas-e* 5 

20 — k ^y *<^i^v, xKy (N-f=^*/w^i/— 

A*). , # y y ^/Vy ^ ? y > % 2|f y 7"^;^ ;? y 
l — h, TKyai^^K JKy^/V^V, /Ky7i=U-V 

^-x/k xKyy^^v, ^b7KjRttfffi % 7h>« 

. . . a- y T-^jji. ^75 v^g s ^«afo^y ^^7=-/v«j!i s 

fc&mm*z\z^is&xmi'.\*=. t t>^«g-e*>s.. 
io q 3 3 1 ±?ttn%mm^M?/tM„.m*&&mte£ . 

tstiiuun, £z<oxmi£-t-z>zL titx-% m.mtfy 

JCfi 1 0—100 0 nmCOfflfribm&tlZo 

[0 0,3 7 ] M.-mmt 4«'»«Ht, 11^**;^©% 
7t^»c^j: < aA-e%5^H-c*>^fi(|$^i®^$H^ 

o^ft^ffS uv^t UT^lf fc.ixi. hh 

..m^F- tr— J*m%: y . Vty7k-7 ^ 

• t 0,0 3 8,j«||5-«s4:i5^i^k^|^x^s|)BS r ^^«' 
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[00 3 9] 

[0040] lasey 1 

1 mmOtST/V* >> jtf^xSSKX'-'s'* y ^ 
jfe^J:oTff$ 13 0 nm(D I TOg91ttMffiia s 

^bfce SO I TO«7* h ? yfttfv^i'-s 
X^Lfctg, 4 6 mm X 3 8 mmOTCt ^ Mi LT, 
SStpifegBKUte 1 2 mm® I TOK Sr^i" 

[004 1] z.<Dm&*$ffi\~'Xfrhmmmtty v *> 

U 2 X 1 0~4p a &,yv>M&&?iX~&%\,tz. 15m 

^a->7 = y2 0 nm, N, N ' -v/7i=;l-N, 
N' — Vlryf'fl'— 1. 1' — 4, 4' — 

•?7Sy (NPD) lOOnmtJi^Al <i3l0 0n 
m**MlfLfc. 'to*, «R»*y^-^^**KI»l--C. 
K- (KffiMFft 6 . 5 n m) Lfc. 5 X 

. 1 2 mmM 4ott5IliSffl>;*K--v^ 
^l^&U I*2fe!£3 X I 0" 4 P afiATt^T/V?— so 

2 0 0 nmO)f $ KJK*-& S C; — 
j/bfco rcDi 5t'bTS«±lC4oOi^^7tffl^c* 

[0042] *#fa»w?iii'u' D-^- 

# J: 5®ffi#ffl«T-C 2 0 #Hg«# Lfc^K, m 
M.- 1 o'otEtTOT/v^vflMTfcf Lfc. I^<6S 

fll^ffl^TSfi 'Ji&^S il i: t?»lhSr Lfc. 
[0043] 'fcfelvfcJK^it 6 0t, 8 0%RHO#ffl 

^.TJwJScEbfct r.£, 2 o o^raSi@^x*t>^— 40 

[0044] iit&0!l 1 

6 & 8> BUT/^^tiiSlS ■•' 
Tfc2 0»M«*t*:*fc, B£^l 0 0OTO7/V- 

[0 0 4 5] f^fci^Si 60t ; '8"0%RHOf 1 



[0 0 4 6] H5S092. - 

ffi§w?2o^p^tfc^^ -«jS-'i o oice* 

1 o a-raapfifc&a site! i * ra*K:*f it* u 

[004.7] #P>^fc^Sr8 Ot, 8 0%RHCD#H 

%T\£&mistctz.z>. 2 o outrage-? t>y— 

[0 0 4 8] Jttfc0iJ2 

fe>tufc^5r 8 O^C, 8 0%RHO^ffl«TtCjjcBUfc 
**, 'iqJR»!:J:5«*teat****»ofcfc»K, 2 0 0 

fc. ". v ■ 

[0 0 4 9] Hi£0!!3 

^^i*i5fii»i* s P-¥Bn^^^§iX7tv'^ K — ^ 
X ^ Srf^SS Lfco 1 tiCO v'-Y K— t'X f <0^mt 12 0 
X8 4mm, tWZfi 1 OffS (± 2 5 > mffc •? , 
ft$6 4mm, ifgl OO^m©^ h 7 W P §B 3 2 
asfs/^3 0 0 Mm-? 2 7 2;fcE«3*t-CV5,> h 
v-Y^MDgp^fi, MD|f5i:tt^-rS^2 0 Mm, J¥ 
$ 2 5 n 3 *S i . 8 mmFB^Fl^^^tVT: 

-t^^cov-^ K— v^^(±^*5^UV>it@4m 
m©^.x>r l>^^SS{3 U-A.3,4 ttpj££JVCV\3 0 

[0 0 5 0] fZli/^-=y^i:tt, 
U 5 ^! 7 »C7^i- ; <t 5 fc-^^.^gB^3 1 :"©— *©ffi 35ii 
5*^3 3tOWM3 6^#aEi-^«3t(0Pl-O->-Y 

K— 7^?Sr4ttItLfc. >>tK- ^^^O^ttl 

2 OX 8 4mm, -v^ ^SC3>Ol¥$l± 1 0 0 n mt?fc 
0, 1 0 Omm, <S2 5'0 jimO? h7-Y^B3n 
$53 2#SfcV^3 0 0jimT2 0 0*ES$H"CV»5. 
-r^.^g(5^CD±»ci±, <@4 0 Mm, Ji:$ 3 5 ium, 
-f-5~>a<DF^PH* 5 2 0 OMmOjEA^JBiii* 1 ?)^^^ 

jJ'^Off^ t^U< 1 0 0 Mm-?*>5„ #*0->^ K 
[ 0 0 5 i f ^-m^tt^TOStJ^^^-^^i/l-fco 

mfcmi : -?m\*it i to^^^stESri 20x100m 

«t 0 T 7> h W ^ h Ufc 0 I T 

X K^K?*-^2>ri:ite,-: :iTTO)gS:fi$-9;.0m : m, #17 

o : i 1 'rao^'F7^7l«l:>^-=y^tfi. H 
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[0 0 5 2] fcfc*^— ^-SrWTpJ;5»c^bfc 0 
tfy-fS K^coilS)t+43— r^v^cmu'lt®, UR 
-3 10 0) Sr^fVa- KjsfefcttjgjlE^-®^^ 

■#HftT"C8o , c, lBfr^yy^-^rv^LTt. :©t 

IlIUttSDy-S 0 S&^-C, iS^tttn-X-f 

1 8 O'C, 3 0*HBh $ 2 5 Ot, 3 O^F^— # 

^lt, js-mttfctSEi-a^^r- y— *r»*bfc.' 

d©*^— y— f±, *$9 0mnu HSOjiin, ig£4 
/zm-efe*), 3 0 0 nmtf s/^-(?2 0 -1 ^SEgSixTt^ 

[0 0 5 3] rofflgSrXSf-eiftao^iRi. 1 
0 O'C^P^iLTjeiTk^SSrlliSUfc. r©S«Sri5fe# 

^K^-t-taveHi o »mmm<Dm&-?m&t-?x 

[0 0 5 4] l8)tSSr^tf#Mg»i x SetSfoEJPlRi^SCfr 

^^fcoXSSPfi 2 x l o~4p a RT^fc »> > 

[0 0 5 5] *i\ i8lc^ti 5fcEe»c:fc^T, zk 

^30nm, (N-3i^v*7W<y— /w) Sr l 2 

0 n mS«£ffi.KJ&j& LT:£?L$gH&f 6.<feJKj&Lfc. 
[0 0 5 6] *^ ^Jt^ffi^-r K— 7* 

*g*8£5 ( B IC^JSttM, YBM-1B) SrKBLfc. CI 
co&S s EI9*5J:T/Ell Olc^LfcJ; 7.h7-Y^ 
I— flgfli2a*->* K— **9<D* Y^.^zf-^MuUS 2 
lOt'tlCttiL^ W3fel§3 3dS^^t— y— 4©tfii- 

ix5o -©tfflg-?, 0. 3wt%©i, 3, 5, 7, 8 

4-^7DU-4-jH7-3a, 
4 a -VT-f- s — Y^^-t^ (PM5 4 6) SrK— fc* 

(Al q 3 ) 5r4 3.nmlSU IWMB3feJiSv«#- = 

[0 0 5 7] ttiiai^fe^3te(0/-f^-=>'i/t(Sl 

^->tis¥b*tTr..l.w.t %<p4.;- '(^->7/ y 
^-u>0 -2-^f-/v- 6- (v?3.o y ^v^^y /w) 

t*7 > (D C J T)' Sr K— f Vj/ LfcA 1 q 3 £ 3 O n,. 
{O'O 5-8 ]-•* ->1-K-^?^{|U IE© 



4, 4' -f* (2, 2' -^7i=;Vf=;v) 
=/V (DPVBi) £4 0 nmlfU, 

»4. * h 7^4*1-^© 3 ICES I- 

[0 0 5 9] &lc % .E)i lic^LfcJ;5fcE«£*5<^ 
T x DPVBi Sr 7 O n m,. A l 4 3 Sr20nmS^ 

T K— Wtf (JBtffm&ft O. 5nm) Lfc, 

[0060] *-«aw««^]itobcK J:«XS*# 

gli3 X 1 0"4p aKTTfct), lt*li2o©lfjg 

[oo6i] mmftxm --^ft mm?. . %— 

9MJ$'>* K— &S«litj;frKESLTM3fSr## 
S«&;frKf;H8£&£EeL*: 0 ^ ©855, 01 2*J 
it^Ull 3fc^-*-«fc pi-, y— 4*W^^gp5)-3 

T?r>'i'5 = ^ASr4 0 0 nm VXm~mM 

<D* b7-f ^K^—^^tlX^i 9 
[0 0 6 2] (211 1 iCTjk.Vtci. p^Ea»i*JV> 

•- . CL0 : a.3.] ^.©<t.7t.LTv.ai.-4*5i«il.5.IOT 
30 -t-«k5K v (S70 M m x lOOjim, *R8 16 

#© I TO^>7-l'7 , ttI-ti±lc > ' /^:-=y/$ 

.JR— JBflliffiX-f 5J:.5IC«2 5 0 ) ini > k's/^3 

*«-^ h y ^^S*7-*am#?S7fc^^*#®!Lfc 0 

*^3t^^l43 O 0 nmeyfT2 7 2 X2 0 0@j^$r 

[0 0 6 4] JWIf-T-^aEJtaA^JRomL;, n-> y- 
40 jKv^J;^^JE#H^TT?2 0^rrg^Ufc^{c, s 

£-io ox:uT<oT/u=r>-^mn.T\z^Lti 0 &&m. 
hn&m^ixtev&ttzzkxmik&Lit. 

[0 0 6 5 J &htlHm*t:6 OX}* 8 0%RHW^IS 
^ T\fcJfcB. Lfe t - .5 ; . 2 0 0 ^KSig^ t? t> ^ ^ 

[0 0 6:6] JfctfcflSJ 3> . ' 
so »lhSr.Lfc 0 #fetufcJ!l^-* 6 0*!C, 8©%rh<o^H| 
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frFfc#ttLfc#, 2 OOl*M»rtfc^-**#y W 
ES* S 2 fgW-tKft* Lfc. 

*^-|«yi<o»j«*-ettia6«3iPI«K:lTo*:. 

3 0'0*imii , 5'ft2 0 J— SrfiSS 

•t ©& ofiUMMA* 5>*fJk* -CfiHifi^J 3 t mtik£ L 
fc. 

[0 0 6 7] ' SfeixfcSH^Sre 0*0, 8 0%RHCD#H 
ftTKilMtLfc* -5. 2 0 oi$|fegiBft-?fc 

[0 0 6 8] 

$ *T b S# ik «r'if 5 fc » K , ' #t Jk rttta»HI# 
[01] ^WT»aS*b**»miHB36*^-0-OTSr 

[ia 3 ] .^wT»®**ta*««*3S3fc*^-o»i«>- 

[04 ] ^WTeJ83t**b5^«*»**3JZ«iJO- 

[H5] WtM'*9 -HvySv'f K^^^ 
^-f¥E0o 

[061 ^-m@^^-=^^ffiv'^ K— r**©— 09 

• Sr^-^ffiH. 
[0 7] B6CX.X' ffffiHo 
[08] JE^Liii^lS©^*^fe©-0iJ^IftPJ-^5XX , 

BfiEB. 

[0 9] 383fcJi^^— =v^*jfeO— «SrWWi"5'X 
X' KlrjtBB. 

[07] 
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[010] »3fc»^<^-=-^^*ftO-WS:ttWi-*y 

y ' mm®. 

[011] *T-»aUBo»«*«fe©-««rttMi-SX 
X* $rB0« 

[012] »-«B^^-=^^*ftO-flS«rKMi-5 
XX' 8rS0. 

[013] JS-ttS/^-sv^ft©— fcfclMH-a 
YY- ISrBB. 

[014] *»w-cjeftS;h.s***jw#*^©B'j© 
[0i 5] 01 4 ©xx' mm®. 
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